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Universal communications Interface adaptable for a plurality of Interface standards. 



) The interface subsystem comprises a univer- 
sal interface card or unit for use with any of a 
plurality of electrical interface standards, for 
example, EIA-232-D, and CCfTT Recommen- 
dations V.35 and XJ21. The Interface subsystem 
further comprises a cable selected from a set of 
cables for use with the particular standard be- 
ing utilized. The particular cable has precondi- 
tioning means so that the signals conforming to 
the corresponding Interface standard are within 
a voltage-level window suitable for the universal 
Interface unft for processing. The universal In- 
terface unit comprises an input/output port for 
receiving the preconditioned signals having 
common pins among the Interface standards. 
The preconditioned signals are routed to one or 
more receivers for converting the signals to TTL 
level for processing by a communications pro- 



CO 

g 

LL 



23 



M 



u 



5 



O- 
UJ 



Jouva, 18, nw Salnt-Denb, 75001 PARIS 



1 



EP 0 542 657 A1 



2 



BACKGROUND OF THE INVENTION 

The present invention relates to Interfaces In a 
communication network and more particularly to an 
Interface subsystem for use In a data or telecommu- 6 
n (cations network employing the Interchange of bina- 
ry signals, the Interface subsystem being adaptable 
to a plurality of electrical Interface standards In the In- 
dustry, such as ElA- 232-D, and CCITT Recommen- 
dations V.35 and X.21. 10 

Virtually ail communications machines that use 
telecommunications links employ one of a plurality of 
standard electrical Interfaces whose specifications 
have been developed by the Electronics Industries 
Association (ElA) in the United States and by the In- 15 
tarnation al Telegraph and Telephone Consultative 
Committee (CCITT) in other countries of the world. 
The ElA and CCITT interfaces specify voltage levels 
whereby control and data signals are exchanged be- 
tween two business machines, such as data terminal 20 
equipment (DTE) and a data circuit-terminating 
equipment (DCE), in two-level form. Al data signals 
are sent across the interface, from a transmission me- 
dium, such as a cable, using a predetermined electri- 
cal interface having a two-level, bit-by-bit serial sig- 25 
naiing convention. 

Because the processing systems of a DTE and a 
DCE can not, in most cases, process the communi- 
cation signals having parameters conforming to the 
predetermined electrical interface, the signals must 30 
be converted to a different voltage level so that they 
may be processed. Normally, an interface circuit Is 
utilized by the DTE and DCE for converting the com- 
munication signals to levels usable by each business 
machine. Similarly, the interface circuit converts the 35 
signals to be transmitted by each business machine 
to levels conforming to the predetermined electrical 
interface. 

A problem arises, however, where It Is desired 
that a DTE or DCE be used with a number of different 40 
ElA and CCITT standards. For example, It may be de- 
sirable that a DTE or DCE be able to Interface with 
EIARS-422-A, EIA-232-D, and CCITT Recommenda- 
tion V.35. Each of the three electrical interface stan- 
dards has different defined voltage levels than each 45 
of the other electrical interface standards* For exam- 
ple, ElA RS422-A specifies that the entire common 
mode voltage (V^ range for a receiver in a DTE or 
DCE shall be +7 Volts (V) to -7V and that the receiver 
shall operate with a maximum differential signal of 6V so 
applied across its terminals. In contrast, EIA-232-D 
specifies a range of +15V to -15V and also specifies 
the circuit should not fafl for voltages of *30V to -30V. 
Furthermore. V.35 defines the input voltage for the 
receiver to be common mode «2V to -2V and differ- ss 
ential +0.66V to -0.66V. As a result, interface circuits 
cannot accommodate each of the standards with a 
common receiver as one receiver cannot accommo- 



date the complete "window* of voltage levels speci- 
fied by the various electrical Interface standards. 

Presently, this problem b solved by DTEs and 
DCEs each having number of Interface boards, each 
corresponding to a particular electrical Interface stan- 
dard, kept available for being switched Into and out of 
the respective DTE or DCE depending upon which 
electrical Interface standard Is being Implemented at 
the time. Obviously, this requires that particular 
boards be kept available at the DTE or DCE. These 
boards, whse not being used, are left idle and can be 
easily tost or damaged. 

In other DTEs and DCEs, this problem Is solved 
by having a separate cable for each of the Interface 
standards and by routing the signals, depending upon 
which standard is being used, to a corresponding re- 
ceiver or set of receivers. For example, a common 
connector is used at the interchange interface. A 
group of pins on that connector is dedicated to signals 
which are unique to the EIA-232-D interface stan- 
dard. Those signals are routed to a particular receiver 
or set of receivers configured to receive those signals 
and convert them to transistor-transistor logic (TTL) 
level so that a communications processor in the DTE 
or DCE may process them. Another group of pins are 
dedicated to those signals unique to the RS-422-A 
electrical Interface standard. Similarly, those RS- 
422- A signals are routed to receivers) configured to 
convert those signals to TTL level. The same is true 
for the V.35 standard and so forth. A switch is utilized 
to switch the appropriate receiver outputs to the com- 
munications processor. Cable identification (ID) bits > 
In the cable are used by the switch to Identify which 
electrical interface is being used. This method, how- 
ever, consumes too much board and connector space 
and requires unneeded components. 

SUMMARY OF THE INVENTION 

It Is therefore the general object of the present In- 
vention to provide a more efficient Interface subsys- 
tem for use with a business machine for use In a com- 
munication or data network, such as a DTE or DCE, 
which Is able to interface with one of a plurality of 
electrical Interface standards. 

The interface subsystem of the present invention 
comprises a universal Interface card or unit for use 
with any of a plurality of electrical interface standards, 
in particular, E1A-232-D and CCFTT Recommenda- 
tions V.35 and X.21 . The interface subsystem further 
comprises a cable selected from a set of cables for 
use with the particular standard being utilized. The 
particular cable (there b one cable for each standard 
to be interfaced) has passive components therein for 
preconditioning the signals so that the signals are 
within a voltage level window suitable for the univer- 
sal interface unit 

The universal interface unit comprises an In- 
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put/output port for receiving the preconditioned sig- 
nals utilizing common pins among the Interface stan- 
dards, Ls.» pins on the connector at the port are 
shared by the Interface standards rather than being 
dedicated to groups of signals of each of the Interface 
standards. The preconditioned signals are routed to 
receivers for converting the signals to TTL level for 
processing by a communications processor. All of the 
balanced (differential) signals are routed to differen- 
tial receivers whDe the single-ended signals, If any, 
may be routed to the differential receivers. If any are 
available, or, alternatively, may be routed to a group 
of single-ended receivers. 

Thus, the present invention provides a more ef- 
ficient interface subsystem for interfacing one of a 
plurality of electrical interface standards by utilizing a 
universal interface unit for receiving the signals con- 
forming to the various interface standards at common 
pin designations. One cable selected from a set of 
cables Is connected to the universal interface unit for 
preconditioning the signals and conveying the sig- 
nals to the universal interface unit The particular 
cable selected corresponds to the electrical interface 
to be used. In this manner, no additional circuitry, 
such as dedicated receivers for the electrical interfac- 
ea or switches, are not required. In addition, dedicat- 
ed interface cards for the particular electrical Inter- 
faces are unnecessary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the technical description concludes with 
claims particularly pointing out and distinctly claiming 
that which is regarded as the present Invention, de- 
tails of a preferred embodiment of the Invention may 
be more readily ascertained from the following tech- 
nical description when read in conjunction with the 
accompanying drawings, where: 

FIG. 1 1s a simplified block diagram of a data or 
telecommunications network employing the present 
Invention. 

FIG. 2 Is a simplified block diagram of the univer- 
sal interface unit of the present Invention. 

FIG. 3 la a schematic diagram of the universal In- 
terface unit of the present Invention. 

FIG. 4A b a schematic diagram of the standard- 
specific cable for the CCtTTV.35 electrical Interface. 

FIG. 48 is a schematic diagram of the standard- 
specific cable for the CCITT X21 electrical interface. 

FIG. 4C Is a schematic diagram of the standard- 
specific cable for the E1A-232-D electrical interface 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

HO. 1 Dustrates, in block diagram form, a simpli- 
fied data or communications network 10 having a 
data terminal equipment (DTE) 12, a data circuit-ter- 



minating equipment (DCE) 14 and an Interconnecting 
cable 16 extending therebetween. Although the net- 
work 10 b shown having only two nodes (DTE 12 and 
DCE 14), the network 10 can have any number of 

6 nodes, limited only by logical protocol and physical 
constraints, without having any effect on the function- 
ality of the present Invention. 

As In any communications network. Information 
Is transferred between the functional units, DTE 12 

10 and DCE 14, by means of data transmission accord- 
ing to a logical protocol such as, for example, the Syn- 
chronous Data Link Control (SDLC) protocol. In the 
present case, the data transfer takes place over cable 
16 between DTE 12 and DCE 14. Like other commu- 

15 nications cables, cable 16 has connectors 17 for con- 
necting to the functional units (DTE 12 and DCE 14). 
In addition, however, cable 16 has a preconditioning 
unit 15 for preconditioning the signals being transfer- 
red between the DTE 12 and the DCE 14. 

20 Connecting to and interfacing with the communi- 
cations cable 1 6 at connectors 1 7 is a universal inter- 
face unit 18 within the DTE 12 and the DCE 14. Each 
universal interface unit 10 comprises an input/output 
connector 20 for connecting to the corresponding 

25 cable connector 1 7, a communications processor 22 
for processing the transferred information, a receiver 
(or receivers) 24 for converting the received informa- 
tion to a level that the processor b able process (for 
example, transistor-transistor logic (TTL) level), and a 

30 line driver (or line drivers) 26 for driving the informa- 
tion over cable 16. 

In addition tofoDowing a logical protocol, the net- 
work 10 employs one of a plurality of standard elec- 
trical Interfaces whose specifications have been de- 

35 veloped by the Electronics Industries Association 
(E1A) and by the International Telegraph and Tele- 
phone Consultative Committee (CCITT). Some of the 
more common standard electrical Interfaces em- 
ployed are EIA-232-D, CCITT Recommendation 

40 X.21, and CCITT Recommendation V.35. These EIA 
and CCITT Interfaces specify voltage levels whereby 
control and data signals are exchanged between 
business machines over a transmission medium In 
two-level form. 

48 In accordance with the present invention, the uni- 
versal Interface unit 18 b used to interface with sig- 
nals conforming to any of a plurality of the electrical 
interface standards without the need for switching be- 
tween a number of dedicated receivers for signals 

so conforming to the various interface standards. 

Further in accordance with the present Inven- 
tion, cable 16 b one of a set of cables configured to 
precondition signals prior to being received by the 
universal interface unit 18. Each particular cable b 

as configured for preconditioning signals conforming to 
a particular electrical interface standard. For exam- 
ple, one cable b configured to precondition signals 
conforming to E1A-232-D so that the universal Inter- 
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face unit 18 may properly receive the signals, wtile 
another cable b adapted to precondition signals con- 
forming to CCITT Recommendation X21 so that the 
universal Interface unit 1 8 may properly receive those 
signals, and so forth. 

Referring now to TIG. 2, the universal Interface 
unit 18 of the present Invention to shown In a block di- 
agram. As was discussed briefly above, the universal 
Interface unit 18 comprises a connector 20 for being 
connected to the standard-specific cable 1 6, a receiv- 
er or receivers 24, a communications processor 22 
and a driver or drivers 26. In addition, t he universal in- 
terface unit 18 employs over- voltage protection and 
signal conditioning circuitry 25 for protecting the re- 
ceiver 24 from an inordinately high input voltage due 
to a short circuit or the ifce and for providing some 
conditioning to the input signals, such as, for in- 
stance, removing the high frequency components 
from the signals. Cable identification bits 27 are rout- 
ed tothe communications processor 22 for identifying 
the particular standard-specific cable 16. 

Because each electrical interface standard spe- 
cifies different signal characteristics, the receiver 24 
and driver 26 each comprise receivers and drivers for 
both balanced (differential) and single-ended signals. 
In particular, receiver 24 comprises balanced signal 
line receivers 28 and single-ended line receivers 30. 
Similarly, driver 26 comprises balanced signal line 
drivers 32 and single-ended line drivers 34. In this 
way, received balanced signals 36 and received sin- 
gle-ended signals 38 are received by the appropriate 
receivers 28 and 30, respectively. Similarly, transmit- 
ted balanced signals 40 and transmitted single-ended 
signals 42 are driven by the appropriate respective 
drivers 32 and 34. It should be noted, however, that 
the received single-ended signals 38 may be re- 
ceived by the balanced signal line receivers 28 (one 
of the differential receiver inputs being tied to 
ground). Thus, the single-ended line receivers 30 are 
only needed to extent that there are no unused differ- 
ential receiver line inputs for the particular electrical 
Interface. 

In accordance with the present Invention, the sig- 
nals conforming to each of the different electrical In- 
terface standards are routed to and received by com- 
mon receivers so that receivers are not dedicated to 
a particular interface standard. In particular, as 
shown in FIG. 3, the universal interface unit 18 com- 
prises balanced signal line receivers 28 having inputs 
for receiving four balanced, or differential, signal lines 
3a Space allocated for these signal lines is indicated 
by the numerals 44, 46, 48, and 50 in interchange 
connector 20. As was discussed above, the balanced 
signal lines 44, 48, 48, and 50 are routed through the 
protection and conditioning circuitry 25 to protect the 
line receivers 24 from an Inordinately high Input vol- 
tage and to provide some conditioning tothe input sig- 
nals. In addition, the universal Interface unit 18 com- 



prises single-ended line drivers 30 having Inputs for 
receiving three single-ended lines 3a Space allocat- 
ed for these signal lines b Indicated by the numerals 
52, 54, and 56 In interchange connector 20. 

6 Similarly, the universal Interface unit 18 compris- 
es balanced line drivers 32 (V.35 driver 33 and X.21 
driver 35), having outputs for driving two balanced sig- 
nal lines 40, and single-ended line drivers 34, having 
outputs for driving four single-ended signal lines 42. 

10 Connector space allocated for these signal lines Is In- 
dicated by the numerals 66 and 68 (for the balanced 
lines 40) and 58, 60, 62 and 64 (for single-ended lines 
42). The remaining two lines are cable Identification 
(ID) lines 43 for identifying to the communications 

15 processor 22 which cable is being utilized. Connector 
space allocated for the cable ID lines 43 is indicated 
by the numeral 27 on the interchange connector 20. 
It should be noted that the numbers used to indicate 
the allocated connector space for the particular sig- 

20 nal lines are not actual connector pin numbers and 
that the actual connector pin numbers may be select- 
ed as desired. 

In order to illustrate how the receivers and drivers 
of the universal interface unit 1 8 are utilized as com- 

25 mon components among the electrical interfaces, 
three standard-specific cables (16A. 16B, and 16C) 
are illustrated in FIG. 4A (CCITT V.35). FIG. 4B 
(CCITT X21). and FIG. 4C (£lAr232-D). 

FIG. 4A ilustrates the V.35 standard-specific 

30 cable 16A for use with signals conforming to the 
CCITT V.35 standard. Cable 1 6A Is utilized to connect 
between the universal interface unit 18 and a DCE, 
for example, as shown In FIG. 1 . Cable 1 6A comprises 
connectors 17A for connecting tothe universal Inter- 

35 face unit at one end and to the DCE at the other. Tne 
use of the allocated connector space is determined 
by the electrical interface standard utilized. In this 
case, the V.35 standard specifies three balanced sig- 
nals, RECEIVED DATA, RECEIVER TIMING and 

40 TRANSMITTER TIMING, and three single-ended sig- 
nals, READY FOR SENDING, DATA SET READY, 
and DCD DATA CARRIER DETECT, to be transmitted 
to the DTE. These signals are routed to balanced tlne- 
aflocated connector spaces 44, 46, 48 and single- 

45 ended-aDocated connector spaces 52, 54 and 56, re- 
spectively. Similarly, the V.35 standard specifies a 
single balanced signal, TRANSMITTED DATA, and 
one single-ended signal, REQUEST TO SEND, to be 
transmitted by the DTE. These signals are routed to 

so balanced line-allocated connector space 68 and sin- 
gte-ended-aBocated connector space 58, respective- 
ly. Connector spaces 50, 60, 62, 64 and 68 are not 
used wfth the V.35-spedfic cable but are kept avafl- 
able for the other standards (XJ2t and E1A-232-D) to 

ss be interfaced. 

Cable 16A fort her comprises a preconditioning 
unit 15A. Preconditioning unft 15A b utllzed to pre- 
condition a portion of the signals being transmitted to 
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the universal Interface unit In particular, the precon- 
ditioning unit 1 5A preconditions balanced signals RE- 
CEIVED DATA, RECEIVER TIMING and TRANSMIT- 
TER TIMING. With the exception of the cable ID sig- 
nal lines, which are configured In a predetermined 
manner to kJenttfy the cable (one grounded, the other 
left floating), the remaining communication signals 
ars fed directly through the cable 16A without any 
preconditioning. 

Preconditioning unit 15A comprises a plurality of 
resistors R t Aand RjA, each resistor labeled R, A hav- 
ing a particular value and each resistor labeled R2A 
having another particular value. The resistors are 
configured so that R2A Is connected between the 
complementary signal lines of each of the above- 
mentioned differential signals. A resistor having the 
value of RtA is connected between each complemen- 
tary signal line and ground. 

The resistors act as a voltage divider so that the 
voltage value of each signal line is a fraction of the 
original voltage value when transmitted. In this way, 
the voltage level of the specific differential signal is 
within a "window* of acceptable voltage values for the 
receiver used in the universal interface unit In addi- 
tion, resistor R2A between each differential signal line 
provides a specified impedance so that the cable 1 6A 
may properly interface the universal interface unit 
and the DCE. 

With regard to signals conforming to the CCITT 
Recommendation X21 electrical interface standard, 
the same universal Interface unit is utilized and, 
therefore, Is not shown In a figure. The only difference 
is the particular implementation of the unit, or, In par- 
ticular, which of the available circuitry In the unit Is 
utilized For Instance, the CCITT X21 Interface stan- 
dard, as with the CCITT V.35 standard, requires the 
use of three balanced received signals (RECEIVED 
DATA. RECEIVER TIMING and TRANSMITTER TIM- 
ING). But. In contrast to the CCITT V.35 standard, no 
single-ended signals are received or transmitted by 
the DTE. Therefore, single-ended receivers 30 and 
single-ended drivers 34 are not utilized. These sig- 
nals are appropriately terminated In the correspond- 
ing CCITT X21 standard-specific cable. 

The CCITT X21 standard-specific cable 16B is 
shown in Ra 4B. As with the V.35 cable 16A, the 
X.21 cable 16B comprises a preconditioning unR 15B 
having a plurality of resistors R,B and RjB tied to the 
balanced signal lines. The resistors are used for alter- 
ing the voltage values of the signals so that the val- 
ues are within the window of acceptable voltage val- 
ues for the universal interface unit In addition, the re- 
sistors provide each balanced signal line with the 
specified impedance for property interfacing with the 
universal Interface unit The values of the resistors 
are different from those of the V.35 cable and are de- 
termined by the window of acceptable voltage values 
of the balanced signal line receiver 28 (FIG. 3) chosen 



for the universal Interface unit 

As with the V.35 cable, the remaining unused 
space on connector 17B, Le M reference numbers 50, 
52, 54, 56, 58, 60, 62, 64, and 66, are allocated on the 

5 universal Interface unit input/output port for signals 
conforming to other predefined electrical interface 
standards. Additionally, cable ID lines at connector 
space 27 are both terminated, Indicating to the uni- 
versal Interface unit that an X.21 cable Is being uttt- 

10 bed. 

The BA-232-D standard-specific cable 16C Is 
shown In FIG. 4C. As with the other standard-specific 
cables, the E1A-232-D cable 16C uses a precondi- 
tioning unit 15C for preconditioning signals transmit- 

18 ted to the universal interface unit Preconditioning 
unit 15C comprises a plurality of resistors R t C and 
R 2 C for altering the voltage values of the signals so 
that the values are within the window of acceptable 
voltage values for the universal interface unit and for 

20 providing proper impedance matching for the cable 
and the unt In contrast to the V.35 and X21 cables, 
no balanced signals need to be transmitted over the 
E1A-232-D cable. Therefore, in order to save board 
and connector space on the interface unit both the 

25 single-ended signal line receivers 30 and the bal- 
anced signal line receivers 28 (Fig. 3) are utilized to 
receive the single-ended signal tines. But for the bal- 
anced signal line receivers 28 to operate property, 
one of the complementary signals of each balanced 

30 signal input to the balanced signal line receiver 28 
must be terminated to ground. This is accomplished 
in the cable 16C. 

As with the V.35 and X.21 cables, the remaining 
unused space on connector 17C, I.e., reference num- 

35 bers 66 and 68, are allocated on the universal Inter- 
face unit input/output port for signals conforming to 
other predefined electrical Interface standards, In this 
case, the CCITT V.35 and CCITT X.21 standards. 
Thus, the present Invention provides a more ef- 

40 ffclent Interface subsystem for interfacing one of a 
plurality of electrical Interface standards by utilizing a 
universal Interface unft for receiving the signals con- 
forming to the various Interface standards at common 
pin designations. One cable selected from a set of 

45 cables is connected to the universal Interface unit for 
preconditioning the signals and conveying the sig- 
nals to the universal Interface unit The particular 
cable selected corresponds to the electrical interface 
to be used, bi this manner, additional circuitry, such 

60 as dedicated receivers for the electrical Interfaces or 
switches, are not required. In addition, dedicated in- 
terface cards for the particular electrical interfaces 
are unnecessary. 

55 

Claims 

1. In a network cornprislng data terminal equipment 
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(1 2) employing Interchange of binary signals hav- 
ing an Interface subsystem (18. 16) for receiving 
binary signals conforming to one of a plurality of 
predefined electrical interfaces, said Interface 
subsystem is characterized in that it comprises : 
a universal Interface unit (18) for receiving 
and processing said binary signals, said univer- 
sal Interface unit having: 

a port (20) having a predetermined 
common electrical interface for receiving said bi- 
nary signals; 

a communications processor (22) 
for processing said binary signals; and 

receiver means (24) connected by 
signal lines between said communications proc- 
essor and said port for conditioning said binary 
signals so that said binary signals may be proc- 
essed by said communications processor; and 

a cable (1 6), selected from a set of cables, 
connected to said port for conveying said binary 
signals to said universal interface unit, each 
cable of said set of cables having means for pre- 
conditioning said binary signals conforming to a 
different one of said predefined electrical inter- 
faces so that said binary signals conform to said 
predetermined common electrical interface. 

2. The interface subsystem defined in Claim 1 
wherein said preconditioning means comprises 
at least one passive component for altering the 
voltage level of a corresponding one of said bina- 
ry signals. 

3. The interface subsystem defined in Claim 1 or 2 
wherein said receiver means comprises at least 
one of balanced line receiver (28) and at least one 
single-ended receiver (30). 

4. The Interface subsystem defined in Claims 1 to 3 
wherein said interface subsystem Is further capa- 
ble of transmitting other binary signals conform- 
ing to one of said plurality of predefined electrical 
interfaces, said interface subsystem further com- 
prising driver means (26) connected by signal 
lines between said communications processor 
and said port for driving said other binary signals 
over said cable connected to said port 

5. The interface subsystem defined in claims 1 to 4 
to be used for interfacing the data terminal equip- 
ment (12) to a data circuit terminating equipment 
(14). 

6. In a network employing interchange of binary sig- 
nals conforming to one of a plurality of predefined 
electrical interfaces between data terminal equip- 
ment (DTE) (12) and data circuit-terminating 
equipment (DCE) (14), at least one of said DTEs 



and said DCEs having a universal Interface unit 
(18) for receiving and processing binary signals 
conform rig to a predetermined common electri- 
cal Interface, said universal Interface unit b char- 
s actertzed In that I comprises: 

a port (20) for receiving said binary signals 
conforming to a predetermined common electri- 
cal interface, 

a cable (16) selected from a set of cables 
10 being connected to said universal Interface unit 
for conveying said binary signals to said universal 
interface unit each cable comprising means for 
precondftloning said binary signals so that said 
binary signals conform to said predetermined 
15 common electrical interface, whereby each of 
said plurality of cables may be selectively con- 
nected to said universal interface unit for convey- 
ing said binary signals conforming to at least one 
particular electrical interface of said plurality of 
predefined electrical interfaces and for precondi- 
tioning said binary signals so that said binary sig- 
nals conform to said predetermined common 
electrical interface. 

7. In a network comprising data terminal equipment 
(12) and data circuit-terminating equipment (14) 
employing interchange of binary signals con- 
forming to one of a plurality of predefined electri- 
cal interfaces, said network is characterized in 
that: 

at least one of said equipment connected 
to the network by 

a cable (16) selected from a set of cables 
for conveying said binary signals to said one of 
said equipment, each cable having means for 
preconditioning said binary signals so that said 
binary signals conform to a predetermined com- 
mon electrical interface, said predetermined 
common electrical Interface being different from 
at least one of said predefined electrical Interfac- 
es, whereby each of said plurality of cables may 
be selectively connected to said one of said 
equipment for conveying said binary signals con- 
forming to at least one particular electrical inter- 
face of said plurality of predefined electrical inter- 
faces and for preconditioning said binary signals 
so that said binary signals conform to said pre- 
determined common electrical interface, 

a universal interface unit (18) for use in 
said one of said equipment for receiving and proc- 
essing said binary signals, said universal inter- 
face untt comprising a port (20) for receiving bi- 
nary signals conforming to said predetermined 
common electrical Interface, a communications 
processor (22) for processing said binary signals, 
and at least one receiver (24) connected between 
said communications processor and said port for 
conditioning said binary signals so that said bina- 
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ry signals may be processed by said communica- 
tions processor. 

8. In a communlcaUons system having a source unit 

for transmitting at least one communication sig- 5 
nal and a destination unit for receiving said com- 
munication signal, said destination unit having a 
communications processor for processing said 
communication signal, said communication sig- 
nal having signal characteristics conforming to ro 
one of a plurality of predefined communication 
protocols, an Interface subsystem (16.16) for be- 
ing connected between said source unit and said 
destination unit for conditioning said communica- 
tion signal so that said communications proces- 15 
sor may process said communication sig nal. said 
interface subsystem characterized in that it com- 
prises : 

cabling means (16) for acting as a trans- 
mission medium for said communication signal 20 
between said source unit and said destination 
unit, said cabling means having means for pre- 
conditioning said communication signal from said 
source unit; and 

means (18) connected between said ca- 25 
Wing means and said communications processor 
for receiving and conditioning said communica- 
tion signal so that said communications proces- 
sor may process said signal. 

30 

9. In a network comprising data terminal equipment 
(12) and data circuit-terminating equipment (14) 
employing Interchange of binary signals, one of 
said equipment having a universal Interface unit 

(1 8) for receiving and processing said binary sig- 35 
nals, said universal interface unit Is characterized 
in that it comprises : 

a port (20) having a predetermined com- 
mon electrical Interface for receiving said binary 
signals, 40 

a communications processor (22) for proc- 
essing said binary signals, 

and receiver means (24) connected by sig- 
nal lines between said communications proces- 
sor and said port for conditioning said binary sig- 43 
nals so that said binary signals may be process- 
ed by said communications processor, 

a cable (1 6), selected from a set of cables, 
connected to said port, for conveying said binary 
signals to said universal Interface unit, each so 
cable of said set of cables having means for pre- 
conditioning said binary signals so that said bina- 
ry signals conform to said predetermined com- 
mon electrical interface. 
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FIG. 4B 



RECEIVED 
DATA 



RECEIVER 
TIMING 



TRANSMITTER 
TIMING 



TRANSMITTED 
DATA 

CABLE ID 




12 



EP0 542657A1 



FIG. 4C 
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